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(54) PLURAL RESONANCE ANTENNA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plural resonance antenna 
with an excellent plural resonance characteristic that can ensure 
the electric volume of the antenna. 

SOLUTION: A feeding exciting element 1 1 and a non-feeding 
exciting element 21 of the antenna are respectively and individually 
configured. The feeding exciting element 1 1 and the non-feeding 
exiting element 21 are electric-field- coupled by electric field 
coupling means 1 3 f 23 provided separately. Through the 
configuration above, it is not required to configure the entire plural 
resonance antenna on one dielectric base. For example, each of 
the feeding exciting element 1 1 and the non-feeding exciting 
element 21 is respectively configured with the dielectric base, the 
electric field cooping means 13, 23 are formed on a conventional 
printed circuit board, the feeding exciting element 1 1 and the non- 
feeding exciting element 21 are interconnect to the electric field 
coupling means 1 3, 23 on the printed circuit board to realize the 
plural resonance antenna with an electric volume with a sufficient 
size. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] With the electric supply excitation child who comes to connect an electric-field joint terminal with 
the pars intermedia of the 1 st radiation electrode which has an electric supply terminal at the end With the non- 
supplied electric power excitation child who comes to connect an electric-field joint terminal with the pars 
intermedia of the 2nd radiation electrode which has an earth terminal at the end The electric-field coupling 
means which is established apart from said electric supply excitation child and said non-supplied electric power 
excitation child, and combines the electric-field joint terminal of said electric supply excitation child and said 
non-supplied electric power excitation child by electric field, The double resonant antenna characterized by 
constituting from a feeder circuit which passes the signal current for said electric supply excitation child's 
electric supply terminal, and a grounded circuit which grounds said non-supplied electric power excitation 
child's earth terminal. 

[Claim 2] Said electric supply excitation child and said non-supplied electric power excitation child have the 
base of the dielectric which forms a radiation electrode according to an individual. Said electric-field coupling 
means While constituting from an electric-field joint pattern of the pair which carried out opposite arrangement 
in the circuit board Said electric supply excitation child and said non-supplied electric power excitation child 
are laid on said circuit board. The double resonant antenna according to claim 1 characterized by having 
connected said electric supply excitation child's electric-field joint terminal to one [ said ] electric-field joint 
pattern, having connected said non-supplied electric power excitation child's electric-field joint terminal to the 
electric-field joint pattern of said another side, and constituting. 

[Claim 3] The double resonant antenna according to claim 2 characterized by having carried out contiguity 
arrangement of the electric-field joint pattern of said pair, and giving a capacity component. 
[Claim 4] The double resonant antenna according to claim 2 characterized by connecting a capacitor between 
the electric-field joint patterns of said pair. 

[Claim 5] The double resonant antenna of any one publication of claim 1 characterized by having the 
adjustment combination current coupling means which adjusts the amount of currents which flows between said 
feeder circuits and said grounded circuits while adjusting the impedance of said feeder circuit between said 
electric supply excitation child and said non-supplied electric power excitation child thru/or claim 4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the double resonant antenna used for the mobile 

communication equipment which uses two or more frequencies. 

[0002] 

[Description of the Prior Art] In order for there to be some which carry out change ****** G f the two 
frequencies by one set of a portable telephone in recent years in order to cancel confusion of a communication 
channel in mobile communication equipment, such as a portable telephone, and to use such two frequencies, it 
is required that it should have the function that the antenna carried in a portable telephone transmits and 
receives the electric wave of two frequencies. There is a double resonant antenna indicated by JP,9-260934,A in 
the example of such an antenna. By taking alignment with the digital signal frequency of 81 8MHz, and the 
analog signal frequency of 873 MHz, this antenna covers two frequency bands, and as shown in drawing 13 , it 
is equipped with two excitation children excited on a different frequency. 

[0003] In drawing 13 , on the base 2 made from the dielectric of one sheet, the double resonant antenna 1 
excited on two frequencies forms spacing d, arranges two radiation electrodes 3 and 4 in parallel, and is 
constituted. The radiation electrodes 3 and 4 formed the other end side in the MIANDA configuration while 
using the end side as the tabular open ends 3 a and 4a, they formed the touch-down sections 5 and 6 in the end of 
the MIANDA configuration sections 3b and 4b, and have grounded these touch-down sections 5 and 6. 
Moreover, the electric supply section 7 was formed in the edge of MIANDA configuration section 3b, and this 
electric supply section 7 is connected to the radiation electrode 3 in the source 8 of a signal. 
[0004] By this configuration, the radiation electrode 3 which receives supply of a signal from the source 8 of a 
signal serves as an electric supply excitation child, and the radiation electrode 4 which does not input a signal 
serves as a non-supplied electric power excitation child. The electromagnetic coupling (mainly electric-field 
association) of the radiation electrode 4 is carried out to the radiation electrode 3 through spacing d, and it 
excites an electric supply excitation child and a non-supplied electric power excitation child on a frequency 
different, respectively. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since two radiation electrodes 3 and 4 are put side by side 
through spacing d on the base 2 of one sheet which consists of a dielectric, while a dielectric material with big 
surface area with a sufficient RF property is needed, the electric volume of an antenna is determined by the 
magnitude of the base 2 made from the dielectric. Therefore, although it is necessary to enlarge base 2 self for 
raising the property of an antenna, it is difficult for processing a big dielectric with a sufficient precision to 
secure the electric volume of a difficult and required antenna. 

[0006] When the ceramic ingredient which was excellent as a dielectric material especially is used A 
dimensional tolerance becomes large for the contraction at the time of baking, and, in addition to it being 
difficult to produce a base with big surface area with sufficient dimensional accuracy, a ceramic ingredient is 
compared with the resin ingredient used for the circuit board. Since it is expensive, It cannot ** to lightweight- 
ization of the use device which the price of a base rose and could not manufacture an antenna cheaply, and was 
very heavy compared with the resin ingredient used for the circuit board as for the ceramic ingredient, and 
could not constitute an antenna lightweight, as a result incorporated the antenna. 

[0007] This invention is accomplished in order to solve the above-mentioned technical problem, and the 
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l^Bfc volume of an antenna and offering th^^^c 



purpose is in securing the el^Bft volume of an antenna and offering the^Bod antenna of the double resonance 
characteristic. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is taken as a 
means to solve said technical problem with the configuration shown below. With namely, the electric supply 
excitation child by whom the double resonant antenna of the 1 st invention comes to connect an electric-field 
joint terminal with the pars intermedia of the 1st radiation electrode which has an electric supply terminal at the 
end With the non-supplied electric power excitation child who comes to connect an electric-field joint terminal 
with the pars intermedia of the 2nd radiation electrode which has an earth terminal at the end The electric-field 
coupling means which is established apart from an electric supply excitation child and a non-supplied electric 
power excitation child, and combines the electric-field joint terminal of an electric supply excitation child and a 
non-supplied electric power excitation child by electric field, It is characterized by constituting from a feeder 
circuit which passes the signal current for an electric supply excitation child's electric supply terminal, and a 
grounded circuit which grounds a non-supplied electric power excitation child's earth terminal. 
[0009] In an above-mentioned configuration, while an electric supply excitation child resonates on the 
frequency of the electric wave used in response to supply of the resonance energy which is signal power 
through a feeder circuit from the source of a signal, a part of this energy is supplied to a non-supplied electric 
power excitation child through an electric-field coupling means, and it double-resonates a non-supplied electric 
power excitation child. Here, double resonance lives each other together, although an electric supply excitation 
child's return loss and a non-supplied electric power excitation child's return loss approach, and the condition 
that matching was able to be taken in the very extensive frequency band as a result is said. 
[0010] Moreover, the electric-field coupling means is established separately from an electric supply excitation 
child and a non-supplied electric power excitation child, and determines the joint capacity between both 
excitation children. A good double resonant antenna property is acquired without direct electric-field 
association of an electric supply excitation child and a non-supplied electric power excitation child by setting up 
this joint capacity appropriately. 

[001 1] In the double resonant antenna of the 2nd invention, it sets to above-mentioned invention. An electric 
supply excitation child and a non-supplied electric power excitation child It has the base of the dielectric which 
forms a radiation electrode according to an individual. An electric-field coupling means While constituting from 
an electric-field joint pattern of the pair which carried out opposite arrangement in the circuit board It is 
characterized by having laid the electric supply excitation child and the non-supplied electric power excitation 
child on the circuit board, having connected an electric supply excitation child's electric-field joint terminal to 
one electric-field joint pattern, having connected a non-supplied electric power excitation child's electric-field 
joint terminal to the electric-field joint pattern of another side, and constituting. 

[0012] In this invention, since an electric supply excitation child and a non-supplied electric power excitation 
child are constituted using the base of a dielectric, respectively, a radiation electrode can be formed small and 
the excitation child itself is constituted small. This electric supply excitation child and a non-supplied electric 
power excitation child are carried and fixed to the circuit board which made the resin ingredient the subject, and 
association between an electric supply excitation child and a non-supplied electric power excitation child is 
performed by the electric-field joint pattern of the pair formed in the circuit board. 

[0013] The both electric-fields joint pattern is arranged through predetermined spacing, and is carrying out 
electric-field association by the capacity component between electric-field joint patterns. The magnitude of a 
capacity component is decided by spacing of the part countered between electric-field joint patterns, the die 
length of an opposite part, an opposed face product, etc., and the magnitude of electric-field association between 
an electric supply excitation child and a non-supplied electric power excitation child is adjusted by adjusting the 
magnitude of this capacity component. 

[0014] The double resonant antenna of the 3rd invention is characterized by having carried out contiguity 
arrangement of the electric-field joint pattern of a pair, and giving a capacity component in the 2nd 
configuration of invention. 

[0015] According to this configuration, by setting the capacity component between electric-field joint patterns 
as the optimal range, the strength of electric-field association between an electric supply excitation child and a 
non-supplied electric power excitation child becomes settled the optimal, and an electric supply excitation child 
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and a non-supplied electric j^fer excitation child do actuation of the ad^^^d double resonance. 

[0016] The double resonant antenna of the 4th invention is characterized by connecting a capacitor between the 

electric-field joint patterns of a pair in the 2nd configuration of invention. 

[0017] In this invention, since the joint capacity between electric-field joint patterns is decided as capacity value 
of a capacitor, the optimum coupling between an electric supply excitation child and a non-supplied electric 
power excitation child is easily obtained by choosing the value of a capacitor. 

[0018] In above-mentioned invention [ which ], between an electric supply excitation child and a non-supplied 
electric power excitation child, the double resonant antenna of the 5th invention is characterized by having the 
adjustment combination current coupling means which adjusts the amount of currents which flows between a 
feeder circuit and a grounded circuit while it adjusts the impedance of a feeder circuit. 
[0019] In this invention, while constituting an adjustment combination current coupling means so that the 
impedance between the source of a signal and an electric supply excitation child may be adjusted and supply of 
energy may be performed efficiently, it combines between a feeder circuit and grounded circuits in current, and 
serves to adjust the amount of currents which flows between an electric supply excitation child and a non- 
supplied electric power excitation child. Moreover, since the amount of currents of the current which flows a 
feeder circuit and a grounded circuit is large, in addition to current association, an adjustment combination 
current coupling means can be considered as the configuration which adjusts the amount of currents which 
flows to a non-supplied electric power excitation child also by field association. 

[0020] In an above-mentioned configuration, an adjustment combination current coupling means can be 
constituted as an inductance circuit which has an inductance component. Since an inductance component serves 
as an impedance to a feeder circuit by setting up an inductance value suitably, the impedance of a double 
resonant antenna is certainly adjusted. Moreover, since this circuit wiring generates a field when an inductance 
circuit has circuit wiring of fixed die length, it becomes possible to adjust the amount of currents which flows to 
a grounded circuit by field association. 

[0021] Moreover, the configuration in which a part of grounded circuit was made to approach a feeder circuit 
can be included in an adjustment combination current coupling means. The amount of currents which a 
grounded circuit and a feeder circuit carry out field association strongly, and flows to a grounded circuit by 
adoption of this configuration is adjusted. 
[0022] 

[Embodiment of the Invention] Below, the example of an operation gestalt concerning this invention is 
explained based on a drawing. Drawing 1 shows the basic configuration of the double resonant antenna 
concerning this invention. The electric supply excitation child 1 1 and the non-supplied electric power excitation 
child 21 consist of strip radiation electrodes 12 and 22, respectively. These radiation electrodes 12 and 22 are 
formed using the conductor from the long pieces 12a and 22a and the short pieces 12b and 22b. The overall 
length (the die length of the sum of the long pieces 12a and 22a and the short pieces 12b and 22b) L of the 
radiation electrodes 12 and 22 is L=n-lambda/4, androotepsilon mostly, when specific inductive capacity of the 
part which formed lambda and the radiation electrodes 12 and 22 for the wavelength of the frequency in the 
electric wave to be used is set to epsilon. It has become. However, n is the natural number. 
[0023] The electric-field coupling means 29 is formed between the electric supply excitation child 1 1 and the 
non-supplied electric power excitation child 21. This electric-field coupling means 29 consists of electric-field 
joint patterns 13 and 23 of the conductor of the pair which counters through the fixed spacing g. One electric- 
field joint pattern 13 is connected with the electric-field joint terminal 14 of the electric supply excitation child 
1 1 who prepared in the radiation electrode 12, and the electric-field joint pattern 23 of another side is connected 
with the electric-field joint terminal 24 of the non-supplied electric power excitation child 21 who prepared in 
the radiation electrode 22. The electric supply excitation child 1 1 and the non-supplied electric power excitation 
child 21 do electric-field association through the electric-field joint patterns 13 and 23 of a pair. 
[0024] Capacitors 17 and 27 are connected to the electric supply excitation child 1 1 and the non-supplied 
electric power excitation child 21, respectively between the open end sections 15 and 25 in the long pieces 12a 
and 22a of the radiation electrodes 12 and 22, and a gland. These capacitors 17 and 27 are usually given as stray 
capacity formed between the radiation electrodes 1 2 and 22 and a gland. Moreover, the electric supply 
excitation child's 1 1 electric supply terminal 16 is grounded through the inductor 19 while being prepared in the 
open end side of short piece 12b of the radiation electrode 12 and connecting with the source 20 of a signal of a 
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feeder circuit 1 8. On the oth^J_nd, the non-supplied electric power exc^^on child's 21 earth terminal 26 is 
formed in the open end side of short piece 22b of the radiation electrode 22, and is grounded through the 
grounded circuit 28. 

[0025] In this configuration, if the electric supply excitation child 1 1 receives the injection of sending-signal 
power from the source 20 of a signal, the resonance current of a RF flows to the radiation electrode 12, and 
signal power will be supplied also to the non-supplied electric power excitation child's 21 radiation electrode 22 
through the electric-field joint patterns 13 and 23, and the resonance current of a RF will flow to the radiation 
electrode 22. Unlike the frequency £2 of the electric wave emitted by the non-supplied electric power excitation 
child 21 , the frequency fl of the electric wave emitted by the electric supply excitation child 1 1 usually 
becomes larger [ a frequency fl ] than a frequency £2. The electric-field joint patterns 13 and 23 of a pair are 
carrying out electric-field association of between the electric supply excitation child 1 1 and the non-supplied 
electric power excitation child 21, by changing the configuration of these electric-field joint patterns 13 and 23, 
change the amount of electric-field association, and adjust the double resonance characteristic of an antenna. 
[0026] Moreover, capacitors 1 7 and 27 serve as a resonance circuit element which determines resonance 
frequency fl and f2 in the electric supply excitation child 1 1 and the non-supplied electric power excitation 
child 21, and resonance frequency changes by changing the capacity value of capacitors 17 and 27. And an 
inductor 19 serves to adjust the impedance of an antenna to the source 20 of a signal, combines with the non- 
supplied electric power excitation child's 21 earth terminal 26 through a gland at coincidence, and has the 
function to adjust the amount of high frequency current which flows between the earth terminals 26 of the 
electric supply excitation child's 1 1 electric supply terminal 12b, and the non-supplied electric power excitation 
child 21. 

[0027] Therefore, according to the above-mentioned double resonant antenna, it can consider as the optimal 
double resonance characteristic by constituting the electric-field joint patterns 13 and 23 appropriately, without 
changing the configuration of the electric supply excitation child 1 1 and the non-supplied electric power 
excitation child 21 . 

[0028] The equal circuit of the basic configuration of the above-mentioned double resonant antenna is shown in 
drawing 2 . In drawing 2 , the resonance inductance LI and radiation resistance Rl express the radiation 
electrode 12, and the resonance inductance L2 and radiation resistance R2 express the radiation electrode 22. 
Moreover, the loading capacity CI expresses the capacitor 17 connected to the electric supply excitation child 
11, and the loading capacity C2 expresses the capacitor 27 connected to the non-supplied electric power 
excitation child 21 . 

[0029] These resonance inductance LI, radiation resistance Rl, and the loading capacity CI form the electric 
supply excitation child's 1 1 resonance circuit, and the resonance inductance L2, radiation resistance R2, and the 
loading capacity C2 form the non-supplied electric power excitation child's 21 resonance circuit similarly. The 
joint capacity CI 2 between two resonance circuits expresses the electric-field joint patterns 13 and 23 of a pair, 
and electric-field association between the electric supply excitation child 1 1 and the non-supplied electric power 
excitation child 21 is capacity coupling equivalent. Moreover, the joint inductance L12 expresses the inductor 
19, and adjusts the amount of currents which flows between two resonance circuits. 
[0030] In order to realize good double resonance, maintaining the resonance frequency fl and f2 of two 
resonance circuits so that clearly from this equal circuit, it is necessary to adjust the capacity value of the 
loading capacity CI and C2 and the joint capacity CI 2. Joint capacity CI 2 can be considered as the loading 
capacity CI and C2 and the well-balanced joint capacity CI 2 by setting up appropriately the die length of the 
spacing g of the electric-field joint patterns 13 and 23 of a pair, an opposed face product, and an opposite part. 
For example, in the case of the electric-field joint patterns 13 and 23 which formed the resin ingredient in the 
circuit board made into a subject, a trimming equipment can perform fine tuning of the die length of spacing g, 
an opposed face product, and an opposite part. 

[0031] Moreover, the electric supply excitation child 1 1 and the non-supplied electric power excitation child 21 
can constitute the loading capacity CI and C2, and they mainly expresses the stray capacity between the 
radiation electrodes 12 and 22 in a ball, the electric supply excitation child 11, and the non-supplied electric 
power excitation child 21, and a gland as a concentrated constant. 

[0032] In an above-mentioned equal circuit, if joint capacity CI 2 is enlarged, it will put in another way and 
electrostatic capacity between the electric-field joint pattern 13 and 23 will be enlarged, electric-field 
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association between the elecl^Rupply excitation child 1 1 and the non-st^lied electric power excitation child 
21 will become strong, and resonance frequency fl and resonance frequency f2 will not dissociate, as for the 
electric supply excitation child 1 1 and the non- supplied electric power excitation child 21, ** will also operate 
like one excitation child, and the return loss will become shallow. If the joint capacity CI 2 becomes small, it 
will put in another way contrary to this and electrostatic capacity between the electric-field joint pattern 13 and 
23 will be made small, electric-field association between the electric supply excitation child 1 1 and the non- 
supplied electric power excitation child 21 will become weak, and the frequency characteristics of strength and 
double resonance will no longer be acquired in the actuation which the electric supply excitation child 1 1 and 
the non-supplied electric power excitation child 21 became independent of, respectively. 

[0033] Moreover, if loading capacity CI and C2 is enlarged, the joint capacity C12 becomes small relatively, if 
it puts in another way, electric-field association in the electric-field joint patterns 13 and 23 will become weak, 
and the double resonance by resonance frequency fl and f2 will not be obtained like ***♦. On the contrary, if 
loading capacity CI and C2 is made small, the joint capacity CI 2 will become large relatively, and it will 
become that in which the capacity balance of an equal circuit collapsed. If it puts in another way, increase of the 
joint capacity C12 turns into increase of electric-field association in the electric-field joint patterns 13 and 23, 
and like ****, the resonance frequency fl and f2 of the electric supply excitation child 1 1 and the non- supplied 
electric power excitation child 21 will approach, and it will not serve as double resonance. 
[0034] Drawing 3 shows the concrete example of an operation gestalt concerning the double resonant antenna 
of this invention. In drawing 3 , the double resonant antenna 30 lays two antenna chips 41 and 51 in the circuit 
board 31 made considering the resin ingredient as a subject, and is constituted. Circuit wiring which antenna 
formation section 31a and grand section 31b are prepared in the front face, and does not illustrate the circuit 
board 31 in a rear face is formed. The grand layer which stuck and formed copper foil etc. on the insulating 
substrate is prepared in grand section 31b. The electric-field joint patterns 32 and 33 of the pair of an 
abbreviation T typeface counter antenna formation section 3 1 a of the circuit board 3 1 through the fixed spacing 
g in a T character configuration part, and pattern formation is carried out to it with the conductor. 
[0035] Moreover, pattern formation of the touch-down pattern 35 used as the electric supply pattern 34 and 
grounded circuit used as a feeder circuit is carried out to antenna formation section 31a. From the grand layer of 
grand section 31b, electric insulation of the electric supply pattern 34 is carried out, it is formed, and is 
connected to grand section 31b through the chip inductor 40. This electric supply pattern 34 is connected to the 
signal wiring which is not illustrated. Moreover, the touch-down pattern 35 is connected to the grand layer of 
grand section 31b. 

[0036] The electric-field joint patterns 32 and 33, the electric supply pattern 34, and the touch-down pattern 35 
which were mentioned above are the same conductor as the grand layer of grand section 31b, and pattern 
formation is carried out at once by the approach of common knowledge, such as etching. 

[0037] The antenna chips 41 and 51 equip the front face of the bases 43 and 53 of a dielectric with the radiation 
electrodes 42 and 52. The band-like electric-field joint terminals 44 and 54 are formed in the near edge 
(opposite edge) at which the radiation electrode 42 and the radiation electrode 52 counter. These electric-field 
joint terminals 44 and 54 hang the side face of bases 43 and 53, respectively, and a tip turns to the rear-face side 
of bases 43 and 53, and they are formed. And one electric-field joint terminal 44 is connected to the T character 
configuration part of the electric-field joint pattern 32, and the edge of the opposite side, and the electric-field 
joint terminal 54 of another side is connected to the T character configuration part of the electric-field joint 
pattern 33, and the edge of the opposite side. 

[0038] Moreover, the band-like electric supply terminal 46 is formed, and this electric supply terminal 46 
elongates the front face of a base 43 in the direction of a right angle to the electric-field joint terminal 44, and 
the side face of a base 43 is descended, and it turns to the rear-face side of a base 43, and is formed in the 
opposite edge of the radiation electrode 42. This electric supply terminal 46 is connected to the end of the 
electric supply pattern 34 prepared in the front face of the circuit board 3 1 . By forming the band-like earth 
terminal 56 in the opposite edge of the radiation electrode 52, this earth terminal 56 elongates the front face of a 
base 53 in the direction of a right angle to the electric-field joint terminal 54, and it is prepared, and the side 
face of a base 53 is descended, and it turns, is formed in the rear- face side of a base 53, and connects with the 
touch-down pattern 35. 

[0039] Furthermore, in the opposite side of the electric-field joint terminals 44 and 54, to the middle of the side 
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face of bases 43 and 53, the ofW end sections 47 and 57 of the radiation^rcctrodes 42 and 52 hang, and are 
formed, respectively. And the fixed-end children 48 and 58 are formed in the same side face in which these 
open end sections 47 and 57 were formed through fixed spacing to these open end sections 47 and 57. The 
fixed-end children 48 and 58 are elongated and formed to the rear face of bases 43 and 53, and are connected to 
the fixed patterns 36 and 37 formed in the circuit board 3 1 . 

[0040] In the above-mentioned concrete example of an operation gestalt, it connects with the sending circuit 
and receiving circuit which are not illustrated, and the electric supply pattern 34 serves as a path of the high 
frequency current transmitted and received from the radiation electrodes 42 and 52. For example, a sending- 
signal current is supplied to the electric-field joint terminal 54 through the electric-field joint patterns 32 and 33 
from the electric-field joint terminal 44, and excites the resonance circuit of the radiation electrode 52 while it 
flows into the radiation electrode 42 from the electric supply terminal 46 and excites the resonance current. At 
this time, the high frequency current flows towards a gland to an earth terminal 56. 

[0041] The electric supply excitation child 41 and the non-supplied electric power excitation child 51 are doing 
electric-field association by the electric-field joint patterns 32 and 33, by changing the amount of electric-field 
association, can adjust association between the electric supply excitation child 41 and the non-supplied electric 
power excitation child 5 1 , and can get good double resonance matching. The equivalent capacity of the electric- 
field joint patterns 32 and 33 is decided by the electric-field joint pattern 32, the spacing g between 33, and the 
die length of an opposite part. 

[0042] Moreover, between the open end sections 47 and 57 of the radiation electrodes 42 and 52, and the fixed- 
end children 48 and 58, open end capacity is formed, respectively, and it works as a circuit element of the 
resonance circuit in the radiation electrodes 42 and 52, and becomes the element which determines the 
frequency of the resonance current which flows to the radiation electrodes 42 and 52. 

[0043] Furthermore, the chip inductor 40 connected between the electric supply pattern 34 and grand section 
3 lb adjusts the impedance of an antenna to the impedance of electric supply wiring, for example, 50 ohms, 
thereby, adjustment of the impedance between an antenna and the source 20 of a signal is acquired, and 
transmission and reception of a signal can make loss there be nothing. Moreover, it has combined with the 
touch-down pattern 35 electrically through grand section 31b, and the chip inductor 40 serves as a path of the 
high frequency current which flows between the electric supply excitation child 41 and the non- supplied electric 
power excitation child 51 . The chip inductor 40 became the impedance of the current circuit between the 
electric supply excitation child 41 and the non-supplied electric power excitation child 51, and has determined 
the amount of current association between the electric supply excitation child 41 and the non-supplied electric 
power excitation child 51 here. 

[0044] As mentioned above, by changing the configuration between the electric-field joint pattern 32 and 33, 
the amount of electric-field association between the electric supply excitation child 41 and the non-supplied 
electric power excitation child 51 can be determined, and the double resonance characteristic of an antenna can 
be adjusted. Moreover, by choosing the inductance value of the chip inductor 40, while adjusting the impedance 
of the antenna to electric supply Rhine, the amount of current association between the electric supply excitation 
child 41 and the non-supplied electric power excitation child 51 can be adjusted. 

[0045] in addition — the above-mentioned example of an operation gestalt — the radiation electrodes 42 and 52 
of the electric- supply excitation child 41 and the non- supplied electric power excitation child 51 — a field — 
symmetry type — since the reverse pattern of the mask used for the non-supplied electric power excitation 
child's 51 radiation electrode 52 with the electric-supply excitation child's 41 radiation electrode 42 when, 
forming the radiation electrodes 42 and 52 by screen- stencil etc. for example, since it formed in the ** can be 
used, the manufacturing cost of the chip antennas 41 and 51 can reduce. 

[0046] Moreover, although only the electric-field joint patterns 32 and 33, the electric supply pattern 34, the 
touch-down pattern 35, and the fixed patterns 36 and 37 are formed in antenna formation section 31a of the 
circuit board 3 1 and a grand layer does not exist in it in the above-mentioned example of an operation gestalt, 
the fixed patterns 36 and 37 may be lengthened and you may connect with the grand layer of grand section 31b. 
These are decided in consideration of the antenna double resonance characteristic. 

[0047] Furthermore, in the above-mentioned example of an operation gestalt, the chip antennas 41 and 51 can 
define the array freely at the time of a design, although the longitudinal direction is arranged in the shape of a 
straight line. For example, it may arrange in the shape of a right angle, and the longitudinal direction of the chip 
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sai^^ opposed to / in arrange **** / another 



antennas 41 and 51 may lean^Bf opposed to / in arrange **** / another srae ] the chip antennas 41 and 51 
mutually, for example, may arrange one side into Ha's handwriting so that a longitudinal direction may become 
parallel [ the chip antennas 41 and 51 ]. 

[0048] Since the arrangement of the chip antennas 41 and 51 which formed the electric-field joint patterns 32 
and 33 in the circuit board 31, become realizable for the first time by the configuration which carries out 
electric-field association, and aligned two chip antennas 41 and 51 with the case of a wireless device by this 
using these electric-field joint patterns 32 and 33 of free arrangement of such chip antennas 41 and 51 is 
attained, the degree of freedom of a double resonant antenna design increases. 

[0049] Furthermore, in the above-mentioned example of an operation gestalt, in the double resonance state, 
since it has the original resonance frequency fl and f2, as for the chip antennas 41 and 51, the dimension may 
be mutually different, and the specific inductive capacity of bases 43 and 53 can also make the chip antennas 41 
and 5 1 mutually different, and the formation front face of the radiation electrodes 42 and 52 also of the 
configuration of bases 43 and 53 may be not only a rectangle but a square again. 

[0050] Furthermore, in the above-mentioned example of an operation gestalt, although two chip antennas 41 
and 51 made the configuration of the radiation electrodes 42 and 52 the field symmetry, as for this, they may be 
unsymmetrical, for example, may form one radiation electrode in tabular, and may form the radiation electrode 
of another side in a MIANDA configuration again. Moreover, when forming the radiation electrodes 42 and 52 
of two chip antennas 41 and 51 in a MIANDA configuration, it can design freely one side being able to elongate 
the radiation electrode of the letter of a ** face crease to the longitudinal direction on the front face of a base, 
and being able to consider another side as the configuration elongated in the direction of a short hand on the 
front face of a base, and using one side as the radiation electrode of the letter of a ** face crease, and using 
another side as a curled form radiation electrode etc. Therefore, also in case the radiation electrodes 42 and 52 
of two chip antennas 41 and 51 are formed, the degree of freedom of a design becomes large. 
[0051] the above — in [ any ] the case of the example of an operation gestalt, since the large field as a double 
resonant antenna can be taken even if an electric supply excitation child and a non-supplied electric power 
excitation child constitute small by using the circuit board, the electric volume of an antenna increases and the 
double resonant antenna of a large high interest profit of frequency bandwidth can be manufactured cheaply. 
[0052] The example of an operation gestalt shown in drawing 4 thru/or drawing 6 shows other configurations 
which combine electrically an electric supply excitation child and a non-supplied electric power excitation 
child, and gives the same sign to the same component as the example of an operation gestalt of drawing 3 , and 
duplication explanation of the intersection is omitted. 

[0053] In drawing 4 , the electric-field joint pattern 61 which connects the electric supply excitation child 41 is 
formed in the front face of antenna formation section 3 1 a in the circuit board 3 1 , and the electric-field joint 
pattern 62 which connects the non-supplied electric power excitation child 5 1 is formed in the rear face of the 
circuit board 3 1 . The amount of [ of the electric-field joint patterns 61 and 62 ] point has lapped up and down 
through the circuit board 31, between the electric-field joint pattern 61 and 62, the joint capacity according to 
the thickness and the opposed face product of the circuit board 3 1 occurs, and it carries out capacity coupling of 
between the electric supply excitation child 41 and the non-supplied electric power excitation child 51. 
[0054] This joint capacity can be changed by changing the opposed face product of the electric-field joint 
patterns 61 and 62. Moreover, the non-supplied electric power excitation child's 51 electric-field joint terminal 
54 is connected to the junction pattern 63 prepared in the front- face side of the circuit board 3 1 , and this 
junction pattern 63 is connected to the electric-field joint pattern 62 through a through hole 64. 
[0055] The example of an operation gestalt shown in drawing 5 is different from the example of an operation 
gestalt of drawing 4 at the point which has stationed the non-supplied electric power excitation child 5 1 to the 
rear- face side of the circuit board 31. The non-supplied electric power excitation child's 51 electric-field joint 
terminal is connected to the direct electric-field joint pattern 62 like drawing 3 . The fixed pattern 66 is formed 
in the rear face of the circuit board 3 1 , and the non-supplied electric power excitation child's 5 1 fixed-end child 
58 is connected to this fixed pattern 66. By this configuration, the space on the rear face of front of antenna 
formation section 31a in the circuit board 31 is used effectively. 

[0056] Moreover, two electric-field joint patterns 68 and 69 are combined by the capacitor 70 instead of the 
example of an operation gestalt of drawing 6 arranging two electric-field joint patterns 68 and 69 as an electric- 
field coupling means 29 through spacing in which joint capacity is formed. A chip capacitor is used for a 
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capacitor 70. Between the ellB^c supply excitation child 41 and the noi^J^plied electric power excitation 
child 51, it is combined by the capacitor 70 by this configuration, and the degree of coupling between the 
electric supply excitation child 41 and the non- supplied electric power excitation child 51 is changeable by 
changing the capacity value of a capacitor 70 with a configuration. 

[0057] The example of an operation gestalt shown in drawing 7 thru/or drawing 1 1 shows other configurations 
which adjust the amount of current association between an electric supply excitation child and a non-supplied 
electric power excitation child while adjusting the impedance of a double resonant antenna to the source of a 
signal, and it gives the same sign to the same component as the example of an operation gestalt of drawing 3 , 
and duplication explanation of the intersection is omitted. 

[0058] In drawing 7 and drawing 8 , it replaces with the inductance circuit which used the chip inductor 40 of 
drawing 3 , and the electrode pattern 71 which connected the end to the electric supply terminal 46 is formed in 
the side face of the electric supply excitation child's 41 base 43. The other end of this electrode pattern 71 is 
connected to the grand layer of grand section 31b through the connection pattern 72 formed in antenna 
formation section 31a of the circuit board 31. The electrode pattern 71 is formed in a MIANDA configuration, 
and an inductance component is given. 

[0059] In this configuration, the impedance of a double resonant antenna is adjusted by the inductance value of 
the electrode pattern 71 to the source of a signal like the chip inductor 40 of drawing 3 . Moreover, the 
connection pattern 72 is electrically combined with the touch-down pattern 35 through grand section 31b, 
current association is carried out through the impedance of the electrode pattern 71 between the electric supply 
excitation child 41 and the non- supplied electric power excitation child 51, and the amount of currents which 
flows between the electric supply excitation child 41 and the non-supplied electric power excitation child 51 is 
adjusted. In this case, when the connection pattern 72 and the touch-down pattern 35 approach and are prepared, 
the amount of currents which flows the touch-down pattern 35 also by field association can be decided. 
[0060] According to the above-mentioned configuration, since it is formed in the front face of the base 43 in the 
electric supply excitation child 41, when producing the electric supply excitation child 41, the electrode pattern 
71 can be formed by the same manufacture approach as formation of the radiation electrode 42, and can form 
the connection pattern 72 in the circuit board 31 at formation and coincidence of the electric supply pattern 34 
and the touch-down pattern 35. 

[0061] The example of an operation gestalt of drawin g 9 is different from the example of an operation gestalt of 
drawing 7 at the point prepared in the circuit board 31 instead of preparing the pattern which has an inductance 
component in the base 43 of the antenna chip 41 . In addition, in order to show the configuration of invention 
clearly, the dotted line shows the chip antennas 41 and 51. The inductance pattern 73 of a MIANDA 
configuration connected with the electric supply pattern 34 as an inductance circuit is formed in the front face of 
antenna formation section 3 1 a of the circuit board 3 1 . 

[0062] The inductance value of the inductance pattern 73 is set as the value from which the transceiver signal 
power from a double resonant antenna serves as max. Moreover, the inductance pattern 73 is connected to the 
grand layer of grand section 31b near the touch-down pattern 35, and the inductance pattern 73 and the touch- 
down pattern 35 carry out field association with current association. 

[0063] That is, since the amount of currents which flows the inductance pattern 73 and the touch-down pattern 
35 is large, the magnetic field strength generated from these patterns 35 and 73 becomes large. Also in this case, 
like ****, the inductance pattern 73 determines two chip antennas 41 and the amount of current association 
between 51 while adjusting an impedance, and also it adjusts two chip antennas 41 and the amount of currents 
which flows between 51 with the amount of field association. 

[0064] The example of the drawing 10 operation gestalt gives the means of field association between the chip 
antenna 41 and 51 to the example of an operation gestalt shown in drawing 3 . In addition, the dotted line shows 
the chip antennas 41 and 51 . Bend 74a is prepared in the touch-down pattern 74 which connects the earth 
terminal 56 of the chip antenna 51, the electric supply pattern 34 is approached, and it connects with the grand 
layer of grand section 31b. 

[0065] According to this configuration, in addition to the adaption function by the chip inductor 40 mentioned 
above, to the electric supply pattern 34 and the touch-down pattern 74, field association arises from there being 
many amounts of currents which flow to the electric supply pattern 34, and the chip antenna 41 and the amount 
of currents which flows between 51 can be adjusted. Moreover, the joint degree between the touch-down pattern 
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74 and the electric supply pa^^34 is changeable by changing the gestz^^bend 74a. 

[0066] Moreover, drawing 1 1 is two chip antennas 41 and the example of an operation gestalt which prepared 
the inductor among 51 and carried out direct current association. In addition, the dotted line shows the chip 
antennas 41 and 51. The electric supply drawer patterns 75 are formed successively, from the touch-down 
pattern 35, the touch-down drawer pattern 76 is pulled out to the electric supply pattern 34 formed in the circuit 
board 3 1 , and the inductor 77 is connected to it between this electric supply drawer pattern 75 and the touch- 
down drawer pattern 76. Moreover, the chip antenna 41 and the electric-field joint patterns 78 and 79 which 
carry out electric-field association of between 51 have constituted and countered the abbreviation L typeface. 
[0067] With this configuration, by selecting the inductance value of an inductor 77, the impedance matching of 
the double resonant antenna to the source of a signal, two chip antennas 41, and the amount of currents that 
flows between 51 can be adjusted directly, and the design of a double resonant antenna becomes easy about it 
by the inductor 77. Moreover, although electric-field association by the electric-field joint patterns 78 and 79 
becomes weak compared with the electric-field joint patterns 32 and 33 of the abbreviation T typeface of the 
example of an operation gestalt shown in drawing 3 , the configuration of the electric-field joint patterns 78 and 
79 is decided in consideration of adjustment with direct current association by the inductor 77. 
[0068] By adoption of an above-mentioned configuration, the electric supply pattern 34 and the touch-down 
pattern 35 carry out current association directly through an inductor 77. With the inductance value, an inductor 
77 determines the amount of currents which flows between the electric supply pattern 34 and the touch-down 
patterns 35 while adjusting the impedance between a double resonant antenna and the source of a signal. 
[0069] The example of the drawing 12 operation gestalt shows the configuration of 2 ****** resonant antenna 
which put side by side two double resonant antennas of the example of an operation gestalt shown in drawing 3 
on the one circuit board. The chip antennas 81 and 82 are a pair of chip antennas which produce double 
resonance, and are chip antennas used as the pair from which the chip antennas 91 and 92 also produce double 
resonance. Electric-field association of the chip antennas 81 and 82 is carried out through the electric-field joint 
patterns 83 and 84, and electric-field association also of the chip antennas 91 and 92 is carried out through the 
electric-field joint patterns 93 and 94. 

[0070] The chip antennas 81 and 91 are connected to the common electric supply pattern 85, and signal power 
is supplied to coincidence from the source of a signal. The inductor 86 is connected with the common electric 
supply pattern 85 between the grand layers of grand section 31b, and the impedance of two double resonant 
antennas is adjusted to the source of a signal. Moreover, two chip antennas 82 and 92 are connected to the grand 
layer of grand section 31b through the touch-down patterns 87 and 88, respectively. 

[0071] In this configuration, the frequency band of the double resonance by the chip antennas 81 and 82 and the 
double resonance by the chip antennas 91 and 92 is detached and set up. For example, when the chip antennas 
81 and 82 double-resonate with the frequency band which is 800-900MHz, the chip antennas 91 and 92 are set 
up so that it may double-resonate with a 1 700-2 100MHz band. If it puts in another way, two or more double 
resonant antennas which can be set to the frequency band which separated to extent which does not produce 
interference mutually can be designed using the common circuit board. 
[0072] 

[Effect of the Invention] Since the electric-field coupling means which combines between both excitation 
children apart from an electric supply excitation child and a non-supplied electric power excitation child was 
established according to the double resonant antenna of claim 1 , the double resonant antenna which was 
excellent in the frequency characteristics in reflection loss can be obtained by optimizing electric-field 
association between both excitation children. And by setting up the configuration of an electric-field coupling 
means suitably, it can respond to expansion of the dimension of the whole antenna flexibly, and the electric 
volume of an antenna can be increased, without changing the configuration of an electric supply excitation child 
and a non-supplied electric power excitation child. 

[0073] Moreover, since an electric-field coupling means is formed independently of an electric supply 
excitation child and a non-supplied electric power excitation child, the degree of freedom of a design of an 
antenna can offer the antenna which can bear enough the application of increase and large power transmission 
and reception. Furthermore, since space including an electric supply excitation child, a non-supplied electric 
power excitation child, and an electric-field coupling means can be used as electric volume of the whole 
antenna, the antenna of a broadband and high interest profit is realizable. 
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[0074] According to the doul 



lid: 



sonant antenna of claim 2, since the el 




fc-field joint pattern of a pair was 



prepared independently of the electric supply excitation child and the non-supplied electric power excitation 
child, the amount of electric- field association between an electric supply excitation child and a non-supplied 
electric power excitation child can be adjusted by adjusting the capacity between electric-field joint patterns. 
[0075] Although the electromagnetic coupling between both excitation children is adjusted in the former by 
changing the configuration of an electric supply excitation child and a non-supplied electric power excitation 
child Since capacity coupling between the electric-field joint patterns of the pair formed in the circuit board 
adjusts the amount of electric-field association between an electric supply excitation child and a non-supplied 
electric power excitation child in this invention while being able to choose freely the arrangement gestalt of an 
electric supply excitation child and a non-supplied electric power excitation child, you may differ, even if the 
configuration, dimension, and dielectric constant of the base which constitutes an excitation child are also the 
same as mutual, and the configuration and orientation of a radiation electrode do not receive a limit at all, either. 

[0076] Therefore, since it is possible to perform the frequency of a double resonant antenna and adjustment of a 
delta frequency by the electric-field joint pattern, the design of the increase of the degree of freedom of a double 
resonant antenna design and a double resonant antenna becomes easy. Since the electric-field joint pattern 
formed on the circuit board performs the degree of electric-field association especially, the double resonant 
antenna of the application which transmits and receives an electric wave with large power is producible. 
[0077] Moreover, the base of a dielectric is used only for the parts of an electric supply excitation child and a 
non-supplied electric power excitation child, and since the electric-field joint pattern which carries out electric- 
field association of an electric supply excitation child and the non-supplied electric power excitation child was 
constituted on the circuit board, unlike the antenna with which the whole double resonant antenna consists of 
bases of a dielectric, it can carry out the design which changed the dimension of a double resonant antenna 
flexibly like before. 

[0078] Since the base of a ceramic ingredient is used only for the parts of an electric supply excitation child and 
a non-supplied electric power excitation child and it is not necessary to use the base of the ceramic ingredient of 
the big dimension as a dielectric for the whole double resonant antenna when the dielectric of a double resonant 
antenna is especially constituted from a ceramic ingredient, an electric supply excitation child and a non- 
supplied electric power excitation child can be produced with sufficient process tolerance, and a double 
resonant antenna can be made cheaply and lightweight. 

[0079] Furthermore, since a degree of freedom is in each arrangement of an electric supply excitation child and 
a non-supplied electric power excitation child, according to the case of the mobile communication equipment 
with which a double resonant antenna is incorporated, it can opt for arrangement of an electric supply excitation 
child and a non-supplied electric power excitation child flexibly. Even in such a case, since the whole field 
containing an electric supply excitation child, a non-supplied electric power excitation child, and an electric- 
field joint pattern is used as electric volume of a double resonant antenna, the double resonant antenna of a large 
high interest profit of frequency bandwidth is realizable. 

[0080] Since an electric-field joint pattern is prepared in the circuit board independently of an electric-supply 
excitation child and a non-supplied electric power excitation child according to the double resonant antenna of 
claim 3, it can consider as various pattern configurations, without taking into consideration the configuration of 
an electric-supply excitation child and a non-supplied electric power excitation child, and a setup of the 
resonance frequency of an electric supply excitation child and a non-supplied electric power excitation child in 
double resonance and adjustment of the delta frequency between an electric-supply excitation child and a non- 
supplied electric power excitation child become that it is easy. 

[0081] According to the double resonant antenna of claim 4, since between electric-field joint patterns is 
combined by the capacitor, it can consider as the optimal double resonant antenna by choosing the value of a 
capacitor. 

[0082] According to the double resonant antenna of claim 5, since the adjustment combination current coupling 
means was prepared between the electric supply excitation child and the non-supplied electric power excitation 
child, it is easy in impedance matching with the source of a signal, and also when increasing the electric volume 
of an antenna, a flexible design becomes possible, without between an electric supply excitation child's and a 
non-supplied electric power's excitation child field being combinable and combinable, and taking into 
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consideration the arrangemei^Pration between an electric supply excitatMPchild and a non-supplied electric 
power excitation child. 

[0083] Moreover, since an adjustment combination current coupling means can be designed separately from an 
electric supply excitation child and a non-supplied electric power excitation child, the dimension of a double 
resonant antenna can be set up freely, without deforming the configuration of an electric supply excitation child 
and a non-supplied electric power excitation child, and the double resonant antenna suitable for the application 
of large power transmission can be obtained. 

[0084] Furthermore, with the impedance of this inductance circuit, when an adjustment combination current 
coupling means is constituted from an inductance circuit, while being able to adjust the impedance of the 
double resonant antenna to a feeder circuit, even if the amount of currents which flows between an inductance 
circuit and a grounded circuit is large, the amount of currents can be adjusted certainly. Moreover, the amount 
of currents which flows to a grounded circuit also by field association can be adjusted by approaching and 
arranging circuit wiring of an inductance circuit in a grounded circuit. 

[0085] Furthermore, when an adjustment combination current coupling means includes the configuration in 
which a part of grounded circuit was made to approach a feeder circuit again, while being able to adjust the 
amount of currents which flows to a grounded circuit by field association, the joint degree between a grounded 
circuit and a feeder circuit is changeable by adjusting an adjustment combination current coupling means. 



[Translation done.] 
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m^m. 1 TbSBWiJK 4 ©flttfr 1 -otcfB«^1«±fcffi7 > 

mmcomm^mmi 

[000 1 ] 
[0 0 0 2] 

ttM¥ 9-260934 ^ii«tE*SnT 
^51«S7yft*'t5„ tl^T-Vx-fti, 8 1 8M 
H z©fV$?*;WI*JStt»i: 8 7 3MHzffl7tD^ 

A9Nim&onfl«R8C&K:J:Ds 2cwjg&&IB : 
JgS:*^— t5t«T*$!5, 01 3 KjjVT «fc "5 K:, Sft 
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[ 0 0 0 3 ] m 1 3 tR^T, 2-P<DJfig8rC'IW&rS 

JtttffiT' yft i i enftS* 2 © 

±lc, 2-p©jft*W«3. 4*HBHid%K»*T 1 FfTfciB 
tf<QBS»!ffi3 a . 4 a fr*t«U:tt«Sfil%5 7'>^ 
5, 6&I9:W\ C<D&i&gB5, 6*J8JfibTl^S. * 

70 [000 4] CflMtoSte.kt), fi9W8*»6«^©«» 
*Stt&aWWWSi 3 tftD. A*) b 

ft 1/ >IMjti 4 ft « o &*f«@ 4 tt , 

BHd*^bTS*«B3i:««tt^ (±te«#»S*) 

[0 0 0 5] 

c«w««»Bib«fe5i:-rsBMn bfrbft#<=>. mmw 

fr&ftS ltK<0S(*2±lCx 2o«fi3, 4£rW 
20 ffi©*£ft^©#*W<£gfc:ftSfc#fc:. 7>x-fcD« 

[0 0 0 6]#IC RWIEI2: Ltltet7v^7 

w&#±#u T-v^^^ffitsBt-rscifc^-r^ft 
[0007] *mito±&mm*m*r*itibicxiti 

40 [0008] 

it, i oiMrtMiO't'lBWte 

^^bTft5^*&fas&tg?i:^ «gogbS?&rfftttg«Bi 

J0 «BbS?0«ll«?(i:^«S!(«ai-rt6«SE&j:. MM 
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[0009] ±^(Dmmcm^x, t&mmmi'te. &m 
®&*it \,xm*%w.fr e> m^m iix& tm^>^- 

£lt. 4micim*iamsm\cm*T'*<»'?-z/y<Dni 

[0 0 10] Sft, «!M6£#8Mi* WWttBfrBXm 

[ooi i] fB2<D5m(om.nM7vri-\cm^Ti±. 
±&<D¥micm^x, ^mmm^&rjmmnmm^t. 

[0 0 1 2] coaffciH^, l&WEMB^fttfaRlMI 

[0 0 13] SiSi^^-yii, 3f5tOlfflW*^-L 

SW*lc CC81)S»fl)**2*«M-* 
[0 0 14] »3O«M<0a«JR7'>7 l ^«, 

[0015] co*j«fcj:titf. m^-a-/^-vra© 

[0 0 16] M4C0^M<Djt««T>7 i ±tt. 8l2©?g 
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[ooi 7] co^smx'it, nnma-gv < * - 

[0 0 18] »5<056M©aj«B7>^^«, ±j$©<rJ 

it. ^mm^-fzy^-^^x^m-^-r^tmc^m^ 
;o [0019] c©5SW»c»^T. &£JliJfl«ift*3-&#& 
1c, iiigSlHiKtSHfi|51gS«0P^Bj?aWti:*S-&-rS 1 £,<DT* 

i&m®i&tim®m*ffiti 
it, mmfc'&icijaz-x. mm6-enc&r>x*>mitt9B>iR 

[0 0 2 0] ±3fi<D«aic»»,-»T, *&a«B«iS6ts-&^ 

*vX[HSStf— ^<Dfi«©lHlKE!i»«r*-rS«^-U:a, 

[0 02 1 ] Sfc, S«*ffl««ttM&K:&it&lsiig<C> 
30 So co«8o«llcj:5, ttttHR£lft*BlNW9ft< 
[0 0 2 2] 

®Jg? 2 1 14, X b V v "/li&Wtmm, 12,2 

2t«?nt^5„ c(ommmi 2, 22 a, mm 

M^TSJil 2 a, 22atlfrl2b, 2 2bfr 

p.^2nr*3»?, scwmiasi 2, 2 2©^s csm-i 

40 2 a, 2 2 a tSSfrl 2 b, 2 2 bOfPOg^) Lt4, 

2 , 2 2 $T^tt*:gfS#?>ltS§^3: e i: t S t , BOT. 
L=n-A/4-v r e t*oTW. (ML, ntigfiS 

[0 0 2 3] «SttEHfi?l 1 t»«&miajg?2 1 ©P^fC 

^©2 9ti. mz-lf. — SOIHIPBg*^-UT»lRir5— 
5>fcr)^m©lll?^^^-Vl 3, 2 3frC.M^n 
■5. -^©IS^^-yi 314, )Kltmill 2 Icjg 

jo ttfc«amsi«? i i ©ms^as? 1 4 tg^nt^ 
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«3, Sfc, M73<D®¥im-£>**->2 314, &WW&2 
2 (cEtttfcJBtf&ISlS? 2 1 ©mi?iS-&®?2 4 £:&igc 
?nt^5. 1 RXfntftotffittfr 2 Hi, 

-»<0*fi'tS*/<*-> 1 3, 2 3^ftLxm^-m^t 

So 

[0024] lawsdiB? i i Jkzfmi&'mmM? 2 1 tc 
«, mmaiz. 2201^123, 2 2aics*tts 

fflttttMSl 5, 2 5£^VK©f?S»;:, ^nv-rVtf 

17, 2 7 ^S2nti/^„ cayr'An, 2 
7i4, mn. mtmmi 2, 2 2^:^:✓K^ig^C^&«^ 
n3i?JS:ga£LT^•;i£tt£„ Sfc, «&®Bbtg^l 1 

6i4, mmmmi 2©ijti 2 bonsiM 
73, ^«saa«?2 1 nwmfr 2 6«, j&*fwi2 2 

<D3S#2 2 bcDB8)Bc«!l»CiS^e.n, &ifc[H]SS2 8*fl- 
[0 0 2 5] C<D#fj£tcS*t^T, $&tBfif 1 1 jBMI^ 

120 *> 6asfi«^«*ot8x*5Wj s t x ttwms 1 
2Kmmmo^mmmh^ti, nit, m^mmm^2 1 

<3D»WH@2 2»Cfclll?^/^^-^l 3, 2 3^L 

a f 1 «, *fa*BiiR?2 1 n*««©A(« 
»f 2 teat), sis^f lajattftf 2*«jt. 

*£<&So — ^OSWIS-g-z^^-V 1 3, 2 314, l& 

mmm? 1 1 £ftt*amas?2 1 ih*«#?*s&i,t*j 

(3, C<OBWig-a-/^^-Vl 3, 2 30li^K.5C 
[0 0 2 6] gfc, 7, 2 7 14, 

? i i %.umt&mmm?2 1 te»vvt#«jB«» f 1 , 

f 2*8W>«#iREIISBil5i:*oT43!>, ay-TV* 1 
7,27 5 c t tc * 19 Afijattft^fl: 

-f3„ ^LT, -YV^^l 914, ^iH2 0{c^L7' 

tc, ^vK^LTjRiewiaiB? 2 1 (r>mmfr2 6 

t&a LT, mSlJS^l l©t&Wtt?l 2bfc»g1t 

a«^2 1 <Dmm^2 6m*mn&MMW*mm*:w 

[0 0 2 7] ftoT, i^O^ttfiT^x^-tCfctltf, 

n&ssajg^ i i Rcmwum* z i <D®mttmwrz 

Ctfc<, 1 3, 2 33r®£Kc*&#-r 

[0 0 2 8] ±E«*«^>f -J-OSaMfta^SHaBigB 
^@2tc^-r o §2tK^T> ftS'/y^i'yXL 1 
fcflOWSttR lttffiHttil 2^rigbT*3»3, ftja-Cv 

^^>xl2 tsd-M^xR 2 itmmrn 2 2 stsilt 
sfc tira^ac 1 14, i i icmmz 

tifcayfy-tJ-l 7SiU ^SffiC2«, »*&uua 
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MT2 1 lcS^nfcnv-rV-9-2 7^riSLTl/^„ 

[0029] cne.«is-<v^^^vxL i , rn.mts.tfi 
r i stfifsic 1 14, *&ta@M&? 1 1 ©^jsteigss: 

JgEgLTfcO, WtSH'V^^VXL 2, aw 

smR 2Rtf«ras«c 2 14, as&m&ji^ 2 1 

HK*JgJ«bTf *. 20©ftJSlH]gSP^<DiS-&gaC 1 

2i4, -«£om^-&/^^-vi 3, 2 3£giu *&« 
Ba?i i tmmmmm? 2 1 ra<omw?s-&«, ishkw 

So g^V^^yXL 1 2 

70 14, -TV^*19ifeILTl35, 20<DA£EIE8M£ 

[0 0 3 0] <!<73lKffi[Hl8SA^W?>*^J;-9fi:, 20ffl 

«jgiHii8o«ffi^asa f 1, f 2*«t»u*ja«6A»a 

««tS^*ii-rSfci6{cl4, S^IC 1 , C 2&tfS§ 

ac 1 214, — >tf<z>it£M8"&>*£— v 1 3, 2 3<vmm 
tt<fc g^ic 1 , c 2 ts^zsxvviifttcm-etm 

SC 1 2 tTZ>Cttf~nimT'&2>o 0!!xJ4\ HfffiWf**: 

[003 1 ] Sfc, S#^SC 1 , C 2 14, *&a 

BIS? 1 1 SD r ^*&mSiffi?2 1 (cRttSftltfHI 1 
2, 2 2 fcy9yKIBO»3IW««*'tta»i: 

[0 0 3 2] ±^<0§ffi[Hl8Sli:fi*t>T, iS-&S«C 1 2 

^€<-r§t, ^m-rnff, tw^/^-vi 3, 
30 2 3M<Di»w&miz±%<?zt. ®mmm?i 1 tm 
fgmmm? 2 1 m©*ims*#3§k a 0 , f 

l£A&fl»ftf 2^Stti"T, 1 

mmm.i-2 n4, t&t, iooa»F©»<«if^u * 

fc, ^-OU^->aXl4?S<as, cni:t4}fiti:, 

^sc 1 2#/jv£<a*£, ^«-rnc4*, 

-vi 3, 2 3Ho»tt^a*/j>^< , rst^ stsfiats 

? 1 1 tmfm®m?2 im©«iMS-fr« { a<*»?, ^& 

SBS? 1 ! 1 t^if&«®ig?2 1 14, ^^aitLfc®!)^ 
40 [0 0 3 3] S^c, ^iBfgaC 1 . C2^t<f5 

^, ffl^fci^-s-sac 1 2*vjN^<at), gnr-rti 

tf, SW^-S-z^-Vl 3, 2 3tW«tt^tfS 

±^{ai<, xmm&mf 1 , f2tcj;5}fl* 
fi**»6na<a*. jfflt, msic 1, c2^/Jn$ 
<-rst, ««wii:isg-&sac 1 2*^*<a»3, 9fls 
iH]^<D§a^^>x^tifct©tas 0 $m?ni£, 

^§IC 1 2 0^14, m^^/^^-V 1 3, 2 3 

1 1 Ro*^*&m®^2 1 (onmrnm^. f 1 , f 2 
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[0034] 03t±, *mi<om#M7>7~}-icmzm 

t3 0li, «B»»*±f*i:UTf^6nfclHW5S«3 1 
fc2C»«7)7Vr-r-^-v^ , 4 1 , 5 1 ««@bT«lfiKSti 
So (alli§SK3 1 14, mm\fCT^ri-m^3 1 at^ 

Wtenr^s. msss«3 1 oy^t^wa i a 

fcti, BST*Jg<0— ttOWHS^*— V3 2, 3 3tf 7fl 

[0 0 3 5] £fc, 7l/7-±mi$£l>3 1 a£t4, j&^HJ 
8&££3i!&«/^-;/3 4&tfi»filSlHli:4*8W&/<* 

14, y?>KflS3 1 b<D^yKi)b^f«6»$nT 
JBdtStW ^7VFSP3 1 b\c\i.*?-v-7-<l/W$< A 0 
^LTif^$nTl^o CO^f/^-V3 414, 13 

73 514, ^VKfl53 1 bO^VFJifcfflttStlT 20 

[0 0 3 6] Mbftf #^^->3 2, 3 3, 
f/^->3 4M»^-V3 514, ^7>KW3 

[0 0 3 7] 7yftf7 7'4 1, 5 114, i§S&<Dg 
f*4 3, 5 3<0«ElCJ&fcS>HHS4 2, 5 2$r{fx.T<^ 
So SSCJW«ffi4 2 £]RftttBff 5 2 0jttA-r««04MIS 

OWMMQ te«» ^co«|?^ffi?4 4, 5 4tfS 
t*5*lT<,->3. CKDSWfS-g-fliBM 4, 5 414, ifc^g 30 
W 4 3 , 5 3 CDffiJH^ST L$fcS8l#Sf* 4 3, 53©S 

*g-&AS&?4 4(4, ®W*S^*->3 2<0T*)HjW» 

t4, «IMa6'<*~v3 3 0T3qg^#fcKttM0Ni 

[0038] sfc, soww^ 2©**iRja8einc«, ?$r 

OttWMHP4 6**»W-6n, COlSlttf4 614, 

ibiolft 4 3 Offiffi^PTF LTSf* 4 3 OKSflflc 4» 
BD&A/ejftaStlT^S. ZlOfWWH^ 6tt, OSS 
Sffi3 1 ©Sffi(Cl9:Wc*g«^^-V3 4 0-«»C«tt 

^nr^s. ttm&5 2©^f(p]!iagi5(ci4, ^tf<o&i& 

®^5 6^l9:(t?.nTt3f3, CC0^«?5 614, Sf* 
5 3 ®^S*mi?^-&ai» 5 4 fc»bTfiftO*lfiHc# 
abTWJ6tlfl"3i*5 3©«IBB*»TLTS{*5 3 

[0 0 3 9]JEtc. »titm^4 2, 5 2^BBStffia54 
7 , 5 7 14, fiW^-Siff? 4 4. 5 4 <0£*Hll£:S$^ 50 
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T, ^Sft4 3, 5 3^i&M»& l t l £T*gTLTJgj£ 
Snt^S, % LT, C<£>Bffl5&a»SiU 7. 5 7 fciSttfc 

racwffitttx cn6Htt«BP4 7. 5 7tc«u-^<o 

l»HI*fl-LTHJ£«H? 4 8, 5 BtmA-StlTV*. H 
SW4 8, 5 814, Sft4 3, 5 3©HSt'#3lb 
TRttStlT*?). ls]gSSffi3 1 fc»JSSU;fcHJg><*- 
73 6, 3 7fcJgJ£SnTVS. 

[0040] ±^<Dmw6fmmmmf&m\cm^x, tsm 

/^->3 4t4, S^L&l/^fllElBS&O'SfllHlgSlcJg 

^Kajjs^oiiK^^s. #rj4\ 5M<ifi^«ssi4, &m 
m- 4 6 *» & 4 2 taiA u tttg«ssi^as-r 

f!?^ll»4 4^6«|?«^^-y3 

2 , 33 *»o-atiMS-&*i? 5 4 »c««&$n, mmm 

S5 2««ffi[eIES^®Jgt-So ccoi:^, giti»5 6 
fcti ^7 7 F(c ift»JBJa»[«8R*«»axS. 
[0 04 1] $%m®M?4 1 £«*&flllfj«? 5 1 14, * 
lfe^-V3 2, 3 3T*mSSS-a-LT*3»3, SIJ¥*£ 
•&S%£*. 3 *SH®jI&?4 1 £S8*&fl©)tg 

WCi:tft'f5, f^A^-V3 2, 33<Dt? 
«gS«, aWSS^* — 73 2, 3 3P4«KFggSt>* 

[0 0 4 2] $fc, »H«i4 2, 5 2<DBB)Ka»4 
7, 5 7iISHS?4 8, 5 8©HtCt4, ^MfiSMISF 
S*^^riTfe»3. «C!W«ffi4 2, 5 2Kfi$W-*J«H 
[HlSSWlHlSS^t LT®^, Ji&*f@Bi4 2, 5 2Km.n 

[0 0 4 3] SIC *Stt^*-V3 4 fc^>KaJ3 1 
bt©F^gi?nftf7^y^^4 014, iS&mBB 

ZV-^tfi^il^ Ofa^i'vtf-^vx^-a-Ant?. 
^£4014, y^7Fg|53 1 b«r^LTgf«fi/^^-7 

3 5 t«*«»ctt*LTfet), «raeiai?4 1 tm&m 

CCt, ^-yTV 7:^* 4 014, 4 1 £*8 

«&mi!)ffi?4 1 t.mtewmm&5 1 Kc»«gi9s-a-M^:j* 

^bTI/^5. 

[0 0 4 4] ±xEL^<t^li:, ®Wig-&/^5»-73 2, 

3 3^««i^a^sc^tc ( fct), *&majs^4 1 tm 
ismmm? 5 iraot^^i^b, 7yftoa 

[0045] **3, ±a«o*SBBi«e!iT«x tewmm? 



-5- 




9 

4 1 twsmasfr 5 1 ©wti4 2 , 5 2 mn 
nvBmc&i&LK<DT\ mar* mmmm4 2, 52 
^rx^u-vwj^HT'jgfiK-rsistc. Mimas? 5 

1 <Qj5fc&H3<I 5 2 tClis *S«S? 4 1 «>«C»J1IS4 2 
7 7'7yft4 1, 5 1 <OSiinXh^?IW-5Ci:^ 
[0 0 4 6] ±^HSa^0»JT'li, 

1 <oT^7-rmm^z 1 a ic«, — >3 

2, 3 3, — 4, jgUfi/** — >3 5&t>*H 70 

iiL^* I^^-y3 6, 37^mfLT^V 

[0047] wc, ±j&<v$mBmmT*i,i., "f-'yyr^ 

ft4 1, 5 Hi, ^fi##fo£it;ffii#lcgE?iJLT^ 

S„ B>J;ttf, <f-y77Z/7-r4 1 , 5 Hi, 
TOt^S^^tCffiBUfcOs f -^7yft4 1 , 5 

k>, iztc. f7y7yft4i, 5 1 zmmcmvT. 

[004 8] C<DJ;'5*f77 , 7>'ft4 1, 5 1©| 
*^SaS«s -nWIS£-^2-V3 2, 3 3£:|HlBgg«3 

1 <KD«W*S-&^*-V3 2, 3 33:fiJJ8LT 

2 00^777^4 1,51 ^ffl^-&-r5«fig{C 

^i§Cim{*lC-&fe-ti-fc^-y7 P T>-x^ 4 1, 5 1 CQ8E 

±T2>o 30 
[0 0 4 9] H»c£7c, ±a©*fiS^S0"jTH±, f77" 
7yft4 1 , 5 Hi, S^ffitt^cfiH-T, J4i©« 
^SSSCfK f 2£*SoT^3<DT% f777>ft 
4 1, 5 Hi, Tr&,#ra51c<§»LT^T&&<. £ 

fc,s»4 3, 5 3 <ottMmm*>mmcmmz itzcz 

#T'€, gf*43, 5 30Jg«ttMi4 2, 52© 

[0050] sgtcs^. ±.m<r>-£tmmmT'i&, 20© 

f'V^Vft 4 1 , »1fi4 2, 5 2Cf 

^ = 7>^tttc^LTt>Ai/\ Sfc, 20«f77 
7>Tt4 1, 5 1 C9j5fc£f«*l4 2, 5 2*57^ 

2-DO><f-V?Tl/7~f 4 1 , 5 1 CO)5fclif®l&4 2, 5 2 
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[0051] ±m®n<DnmBmm<»®&T"t>. mmm 

[0052] 04 nmm 6 tc^-rnsam^ja, t&m® 
&cdt\ m3(ommmmmtm-m^mcitm-^ 
[0053] 04i^t, ^mmm^4 i^^-rs 

W^^-V6 1 li, [H8Sfitg3 1 tC^ttST'Vx 

\cBl8.-$tlX^2> a Wft^>s>Z-Zse> 1 , 6 2<£>5fciS5 
95#li, lslSSSffi3 1 ^/rLT±Tlcfi^:^Ti3t). s 

w^-ar^^->6 i , 6 2Httt, mKSffi3 i com^ 
tMfammicmutcfi&-&mmtfK$LL. ^.mm.^4 1 
t^i^Ebig?5 i m^mm^-r^o 
[0054] c<Dm^mit. iw^^-y6 1, 

6 2©^|p]®iffi^^5Ci:{c < i;>3gM-rs<ii:^T* 

[0055] 05 (c^-rnssjgsiwiti, m&mmm? 5 
1 *ih]sss«3 1 (ommmicmm Lrc&r-m 4 (d^mb 

m3tmm^ m.^n^^^-^&2\cmm&nx 

^5. ts]Bgg&3 1 vmWlclZMlZ'tf — l' 6 6tf^tt 

e>n, ckoh^^^-vs 6 ic&ii&ssiufi? 5 1 cobs 
3 1 tc^tszv-^^-^gps 1 avmm&w&ffltfm 

[0 0 5 6] Sfc, 0 6©HM^fil0IJtts 
29tU, 2d©fSiB^^->6 8, 6 9^-& 

iW^?-y6 8, 6 9*'aVfV*7 0-t?^ 

ffl^ns. c^^c^d, «&«®)ffi?4 1 tmt&mm 

ti^SlHa, 3Vryt7 0-!?^J^ 3yf>* 

7 o(D®&Mzmz-Z££ic&9, f&mmm? 4 1 
temmm^ 5 1 raco^ja^^x. set tft-t^o 

[ 0 0 5 7 ] 0 7 jbsia 1 1 t^-rsgs&jgffliMtis fi^ 

m-?zm<omi&*7jiirt>(DT\ m3<Dmmmmmt.m~ 
[0058] m7Rism8\cm^x, ^mmm^4 10 
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Sf*4 3<E>ffl!lffiU:«\ 83Of7^^*4 0*ffl 

&^-y7 1 OtiSSSfct. lsISSaK3 1 (07vttlgfi 

SP3 1 bC0^> KKcg^ntl^o 
7 Hi, 57>^?B«KUB«StiT-oy^*>X«» 
tftt^SftSo 
[0 0 5 9] C(7)MIC^^, H3^7^y^ 

3 1 b£ttLT»Jft/<*-:/3 5fc«»Wfc:ra*LT* 

d> ^iaffi^4 1 ^^mssffi^5 im±. mw^ 

-V7 1 ^>r>e-^>X*/rUT««BB'&L. 

s?4 1 £$s*s®at&?5 1 m*mi2>mffimtfm&'£ 

Wo I»^->7 2i:8tt^-y3 5 

[0 0 6 0] i^<a«/£lc<fcnfcf, ifi|/^-V7 i 

&was?4 1 *rm*?z>£%, mtwm* 2 

3 5©flg«i:ra«rU:@lBa«3 l tcjg/£t-£C £#T*£ 

So 

[0 06 1 ] B9<D3lffi&tt0JfcJ:, ^f^^VX^ 

fcEBSSS 3 l teK»fej«TH7©aW«JBe9 

fy^7Vft4 1,51 ^HT^btl^o IhISSS 
S3 \<OTl/7-rmi&^2 1 a<D«ffifc«\ ^y^^ 
VX[eISS^ LT^tt/^->3 4^a^Lfc^7V^« 

[006 2] >fy^*yx^-y7 3^V^ * 

7 3fcJ\ SMffi^* — V3 50D3fi<T^^V FS5 3 1 b <D 

[0 0 6 3] IP*. ^>^^VX/^->7 3Mg 
Ife^^— >3 5^gStlS««lS^^l^T% cn£<£ 
/^->3 5, 7 3^65S*-r*«»3S«3y*f?<a 
So ccoH^ct. ^fy^^yx/^- V7 3ti, ± 

7^7>rt4 1,51 M<0*Sfa&&*€:ift«)Sftfi. fiS 
»<S-&Sfc:<fcoTt> 20©fyy7>ft4 1 . 5 1 

[0 0 6 4] 01 oftfflffHBfflltt. 0 3 »c^*TSISSJgfil 
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tfiJU:, f'^7yrt4 1,51 [Wfc«flLtt'&<0¥»* 
tt^Lfct><QT'£&o &*5, f 7y7Vft4 1,5 1 

6*«tttS»«/V-y7 4&C&. Htt3 7 4 atf» 
**6*U tSHl/<*-V3 4fc«BSLT^VFW3 1 b 
<9^> F/BJcftttSnTlr^o 
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